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(57) ABSTRACT

The mvention relates to a burner for premix-type combustion
having a cavity which has at least one tangential air inlet slot
for the supply of a combustion air flow, a device for the
injection of fuel into the cavity which 1s provided in the region
ol a burner axis, and a device for the mjection of premix fuel
into the air inlet slots which 1s provided centrally 1n the inflow
region of the combustion air flow. The device for the injection
of premix fuel into the air inlet slots has at least one fuel
supply, the tuel outlet openings of which are arranged in such
a way that the premix fuel 1s introduced into the combustion
air flow on both sides of the at least one fuel supply related to
a cross-sectional plane at right angles to the burner axis.

28 Claims, 5 Drawing Sheets
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1
BURNER FOR PREMIX-TYPE COMBUSTION

This application 1s based on and claims priority to Swiss
Application No. 01031/05, filed on Jun. 17, 2005 designating

the U.S., the entire content of which 1s hereby incorporated by
reference.

TECHNICAL FIELD

The invention relates to a burner for premix-type combus-
tion according to claim 1 and a method for operating a burner
according to claim 23.

PRIOR ART

In view of increasingly strictregulations on the emission of
harmiul substances, great efforts are being made to produce
burners with low emission of harmiul substances, 1n particu-
lar nitrogen oxides. In this connection, a preferred arrange-
ment 1s burners in the form of conical hollow bodies which
have tangential air inlet slots. Combustion air flows through
the air inlet slots into the conical burner cavity. Fuel, in
particular gaseous fuel, 1s supplied to the combustion air tlow
via fuel outlet opemings at the edges of the air inlet slots.
Moreover, liquid fuel 1s introduced, 1n particular sprayed, into
the conical burner cavity at the cone tip. Combustion takes
place at the exit of the conical burner cavity.

EP 0 321 809 A1l describes a method for the premix-type
combustion of liquid fuel 1n which a conical liquid fuel col-
umn 1s formed inside the cone cavity and 1s surrounded by a
rotating combustion air flow flowing tangentially into the
burner. Ignition of the mixture takes place at the exit of the
burner, flame stabilization being brought about in the region
of the burner mouth by virtue of the formation of a backflow
zone. A corresponding burner which comprises two part cone
bodies offset in relation to one another for forming a conical
burner cavity, a fuel injection provided centrally between the
longitudinal axes of symmetry offset in relation to one
another, and tangential air inlet slots 1s likewise described.
The fuel outlet openings for the introduction of the premix
tuel are provided at the edges of the air inlet slots. In order to
achieve sullicient mixing of the premix fuel with the combus-
tion air over the entire width of the air inlet slot, a high
pressure 1s necessary for the injection of the premix fuel into
the combustion air flow flowing 1in at high speed. As the
injection takes place from one side of the air inlet slot and
homogeneous mixing of the premix fuel with the combustion
air over the entire width of the air inlet slot 1s thus not
achieved, optimum nitrogen emission values are not
obtained.

EP 0981 016 B1 describes a burner which likewise has the
conical construction described above with tangential air inlet
slots for the introduction of a combustion air flow. This burner
also has an injection device for the ijection of fuel into the
combustion air flow. This 1njection device 1s arranged cen-
trally 1n the combustion air flow 1n front of the air inlet slots
in order to inject the fuel 1 a flow direction parallel to the
combustion air tlow.

WO 01/96785 Al describes a burner and a corresponding
method for operating a burner, where two or more fuel sup-
plies with fuel outlet openings arranged essentially in the
direction of the burner axis are provided, which can introduce
premix fuel into the burner space separately from one another.
This makes it possible to achieve stepped injection of fuel into
the burner space which 1s adapted to the changing conditions
during operation of the burner as a result of different loads,
gas qualities or gas preheating temperatures, for example.
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DE 100 49 205 Al describes a method and a device for
supplying fuel to a premix burner, where the premix fuel

supply 1s eflected via at least two spatially axially separated
regions along the burner, so that, for starting the turbine and
for continued running-up ofthe load to full load, a stepwise or
continuous redistribution of the supply of the premix fuel
between the regions takes place.

SUMMARY OF THE INVENTION

It 1s an object of the present mvention to propose a burner
for premix-type combustion and a method for operating a
burner which make possible stable premix-type combustion
with as homogeneous as possible a mixing of the premix fuel
with the combustion air and with reduced harmful substance
€miss10n.

This object 1s achieved by a burner for premix-type com-
bustion with the features of claim 1 and a method for operat-
ing a burner with the features of claim 23. Preferred develop-
ments of the invention emerge from the dependent claims.

A major concept of the invention 1s that the means provided
centrally in the inflow region of the combustion air flow for
the injection of premix fuel into the tangential air inlet slots of
a burner cavity are designed in such a way that, related to a
cross-sectional plane at right angles to the burner axis, they
inject the premix fuel into the combustion air flow not only
centrally but also in more than one place 1n order to achieve as
homogeneous as possible a mixing of the premix fuel with the
combustion air. A high emission of harmiul substances, 1n
particular nitrogen oxides, as aresult ol inadequate premixing
1s consequently avoided.

In concrete terms, the 1nvention relates to a burner for
premix-type combustion which comprises a cavity which has
at least one tangential air inlet slot for the supply of a com-
bustion air flow, means for the 1njection of fuel 1nto the cavity
which are provided 1n the region of a burner axis, and means
for the 1njection of premix fuel into the at least one air inlet
slot which are provided centrally 1n the inflow region of the
combustion air flow. The means for the injection of premix
fuel 1nto the at least one air inlet slot have at least one fuel
supply, the fuel outlet openings of which are arranged 1n such
a way that the premix fuel 1s introduced into the combustion
air flow on both sides of the at least one fuel supply related to
a cross-sectional plane at right angles to the burner axis.
Relatively homogeneous mixing of the premix fuel with the
combustion air over the entire width of the air inlet slot and
therefore improved nitrogen emission values can thus be
achieved. Moreover, the pressure for the injection of the pre-
mix fuel into the combustion air flow flowing 1n at relatively
high speed can be reduced in comparison with unilateral
injection from the edge of the air inlet slot.

The burner 1s preferably designed in such a way that the
cavity 1s formed by at least two part cone bodies which
complement one another to form a body, which form a cone
cavity and the longitudinal axes of symmetry of which are
olfset radially 1n relation to one another and enclose at least
two tangential air inlet slots for the supply of a combustion air
flow. Alternatively, the burner can be designed 1n such a way
that the cavity 1s formed by at least two part cylinder bodies
which complement one another to form a body, which form a
cylinder cavity and the longitudinal axes of symmetry of
which are ofiset radially in relation to one another and enclose
at least two tangential air inlet slots for the supply of a com-
bustion air flow. Tulip-shaped or cup-shaped designs of the
cavity are likewise possible.

In addition, the burner can have a mixing section arranged
downstream of the cavity for transierring a tlow of a fuel
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mixture generated 1n the cavity into a combustion chamber.
This can 1ncrease the stability of the flameless combustion.
In particular, the fuel outlet openings have a common fuel
supply provided along the respective tangential air inlet slot.
Thenumber of fuel supplies can inter alia be dependent on the
number of air ilet slots, which 1n turn for example 1s depen-

dent on whether the cavity i1s formed by two or more part
bodies.

In a preferred embodiment, the fuel outlet openings are
designed as a pair of slit nozzles extending longitudinally
over the entire length of the fuel supply. Premix fuel can thus
be supplied to the combustion air flow 1n a uniformly distrib-
uted manner over the entire length of the tangential air inlet
slot.

On the other hand, the fuel outlet openings can have circu-
lar or oval cross sections. By virtue of different opening
diameters or passage cross sections, a different penetration
depth of the premix fuel into the combustion air flow can be
achieved in order thus for 1t to be possible to realize different
mixture distributions. In order to achieve as uniform as pos-
sible a distribution of the premix fuel over the entire length of
the tangential air ilet slot, the fuel outlet openings can be
distributed 1n pairs uniformly over the entire length of the
tangential air inlet slot. The arrangement, distribution and
design of the fuel outlet opemings intluences the fuel distri-
bution inside the burner and thus its combustion quality.

In order to make 1t possible to step the introduction of
premix fuel into the combustion air flow and thus to optimize
adaptation of the burner behavior during starting of the con-
nected gas turbine, for example, or during operation 1 dif-
terent load ranges, the fuel outlet openings can be arranged 1n
a grouped manner 1n such a way that a first group of fuel outlet
openings 1s distributed uniformly over the entire length of the
tangential air inlet slot and has a first common fuel supply and
that a second group of fuel outlet openings 1s distributed along,
a part region of the overall length of the tangential air inlet slot
and has at least one second common fuel supply.

In another embodiment for stepped introduction of premix
tuel, the fuel outlet openings are arranged 1n a grouped man-
ner 1n such a way that a first group of fuel outlet openings 1s
distributed uniformly over a first part region of the overall
length of the tangential air inlet slot and has a first common
tuel supply and that at least one second group 1s distributed
along a further part region of the overall length of the tangen-
tial air inlet slot and has at least one second common fuel
supply. A stepped supply of premix fuel can be advantageous
during starting of the gas turbine, when the entire premix fuel
supply 1s preferably to take place via the first, upstream group
of fuel outlet opemings. During continued running-up of the
gas turbine to full load, the premix fuel supply can be shifted
stepwise or continuously to the second, downstream group of
tuel outlet openings.

In a preferred embodiment of the burner, the partregions do
not overlap. Depending on operating mode of the burner,
however, 1t may also be desirable that at least two part regions
overlap.

In order to influence the degree of mixing of combustion air
and premix fuel over the entire length of the tangential air
inlet slot, the fuel outlet openings of two or more groups can
have different cross sections. The group of fuel outlet open-
ings which 1s to imject smaller premix fuel quantities can thus
have smaller 1njection cross sections and vice versa.

In order to reduce the pressure loss during inflow of the
combustion air, the fuel supplies can have a streamlined pro-
file related to a cross sectional plane at right angles to the
burner axis.
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Furthermore, the fuel supplies can be provided in front of
the air inlet slots related to the direction of the combustion air
flow. They can thus be arranged 1n aregion where the speed of
the combustion air flow 1s lower than directly 1n the air inlet
slots. Aerodynamic losses and the pressure necessary for the
injection of the premix fuel can thus be reduced.

In order to adapt the premix fuel supply to the operating
mode of the burner, or the load conditions of a gas turbine for
example, the fuel supplies can have means for regulating the
mass tlow of the premix fuel.

It 1s advantageous 1n particular in the case of an embodi-
ment with stepped premix fuel supply if the fuel supplies to
the groups of fuel outlet openings have means for regulating
the mass flow of the premix fuel 1n order to admit fuel to them
independently of one another or to influence the penetration
depth of the premix fuel into the combustion air tlow and thus
the mixing quality. It may even be possible to dispense with
the additional supply of pilot fuel for starting the gas turbine
or 1n low-load operation in the region of the central fuel
injection on the burner axis.

The means for the injection of premix fuel into the air inlet
slots are preferably embodied as a standard component.
When another fuel 1s used, merely the component for the
premix fuel supply can thus be exchanged, and it 1s then no
longer necessary to exchange the entire burner. It 1s moreover
possible to retrofit other burners with such a device. For this,
the standard component can have means for fastening to a
burner. Such a construction can not only increase tlexibility in
the use of said burners but can also stmplily the production of
the cast part cone bodies as the integration of the fuel supplies
and the fuel outlet openings into the cast part cone bodies 1s no
longer necessary.

In a further preferred embodiment of the burner, the means
for the 1njection of fuel 1into the cavity which are provided 1n
the region of the burner axis are embodied as a jet pipe which,
in addition to a central outlet nozzle for liquid fuel, has tuel
outlet openings for the supply of premix fuel 1n a part region
of thejet pipe along the burner axis remote from the end onthe
combustion-space side with an associated fuel supply. In
particular applications with jet pipes which project further
into the cavity have proved to be advantageous with regard to
combustion stability as they can for example prevent unde-
sirable influence between pilot fuel and premix fuel. It 1s
moreover possible to dispense with a device for extinguishing
the burner when switching off, for example.

Alternatively, the means for the injection of fuel into the
cavity which are provided in the region of the burner axis can
be embodied as a conical body, the cone tip of which 1s
aligned downstream and has an outlet nozzle for fuel.

For additional stabilization and for reducing humming
noises, the burner can be arranged together with a secondary
burner as a hybrid burner.

The mvention also relates to a method for operating a
burner which comprises a cavity which has at least one tan-
gential air ilet slot for the supply of a combustion air tlow,
means for the injection of fuel into the cavity which are
provided in the region of a burner axis, and means for the
injection of premix fuel nto the air inlet slots which are
provided centrally in the inflow region of the combustion air
flow. The means for the mjection of premix fuel 1nto the air
inlet slots itroduce the premix fuel into the combustion air
flow on both sides of Tuel supplies related to a cross-sectional
plane at right angles to the burner axis. The penetration depth
and the mixing-in of the premix fuel jet can influence the
mixing quality of the premix fuel and the combustion air and
thus the fuel distribution at the burner mouth. These can in
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turn be decisive for the combustion stability and the level of
harmiul substance emissions, in particular nitrogen emis-
S101S.

In particular, with such a method, gaseous fuels can be
introduced 1nto the combustion air flow on both sides of the
tuel supplies related to a cross-sectional plane at right angles
to the burner axis.

In order to achieve as stable a combustion as possible in the
region of the burner mouth, the premix fuel can be introduced
uniformly over the entire length of the tangential air inlet slot.
Good mixing of the fuels 1s the prerequisite 1 such premix
burners for low nitrogen oxide emission values during the
combustion process.

In order on the other hand to meet the different demands on
the burner during starting of a gas turbine or during operation
at full load, for example, the premix fuel can be introduced
separately via at least two part regions of the overall length of
the tangential air inlet slot. The burner can be operated stably
with low nitrogen emission values even with a change 1n load
or fuel quality by controlling the premix fuel supply of a first
part region 1n relation to at least one second part region.

In order to reduce aerodynamic losses and the pressure
necessary for the injection of the premix fuel, the premix fuel
can be mtroduced 1n front of the air inlet slots related to the
direction of the combustion air tflow and thus 1n a region
where the speed of the combustion air flow 1s lower than
directly 1n the air inlet slots.

Furthermore, the supply of the premix fuel to the individual
tuel outlet openings can be carried out adjustably. It can be
advantageous 1n particular in the case of stepped introduction
of the premix fuel to carry out the supply of the premix fuel to
the fuel outlet openings of the part regions load-dependently
and independently of one another. Moreover, the premix fuel
can also be introduced dependently on measured pressure
fluctuations, harmtul substance emission values or material
temperatures of the burner so as thus to ensure stable com-
bustion.

In order to make 1njection of premix fuel into the cavity
which 1s directed outward radially from the jet pipe possible,
the means for the 1njection of fuel mto the cavity which are
provided in the region of the burner axis and embodied as a jet
pipe can, n addition to mtroducing liquid fuel through a
central outlet nozzle, introduce premix fuel via a part region
of the jet pipe along the burner axis remote from the end on the
combustion-space side. In this way, the itroduction of the
premix fuel into the cavity can be still better stepped and
better adaptation of the combustion to different operating
conditions can be achieved.

il

BRIEF DESCRIPTION OF THE DRAWINGS

The invention 1s explained below with reference to 1llus-
trative embodiments 1n conjunction with the drawings, in
which

FIG. 1 shows a longitudinal cross section of a comnical
burner according to the prior art;

FIG. 2 shows a cross section along the line A-A of the
burner 1llustrated 1n FIG. 1;

FIG. 3 shows a longitudinal cross section of a conical
burner with the means provided centrally 1n the intlow region
of the combustion air flow for the injection of premix fuel into
the air inlet slots;

FIG. 4 shows a cross section along the line B-B of the
burner illustrated 1in FI1G. 3:
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FIG. 5 shows a longitudinal cross section of a conical
burner with two groups of fuel outlet openings which are

distributed along two part regions of the entire length of the
tangential air inlet slot;

FIG. 6 shows two cross sections along the lines C-C and
D-D of the burner illustrated in FIG. 5, and

FIG. 7 shows a longitudinal cross section of a cylindrical
burner with the means provided centrally 1n the intflow region
ol the combustion air flow for the injection of premix fuel into
the air inlet slots.

MODES OF EMBODYING THE INVENTION

FIG. 1 shows a longitudinal cross section of a conical
burner 1 according to the prior art, as described 1n EP 0 321
809 A1, for example. In this connection, FIG. 2 shows a cross
section along the line A-A of the burner 1llustrated 1n FI1G. 1.
Reference 1s made below to the numbers of both FIG. 1 and
FIG. 2.

The cone cavity 8 of the burner 1 1s formed by two part cone
bodies 7 which are displaced radially in relation to one
another. The displacement of the longitudinal axes of sym-
metry 9 of the part cone bodies 7 forms tangential air inlet
slots 11, through which the combustion air 12 mixed with
premix fuel 3 flows into the cone cavity 8. The burner axis 10
lies centrally and on a line between the longitudinal axes of
symmetry 9 of the part cone bodies 7. A jet pipe 2 1s provided
in the region of this burner axis 10 in order to 1inject liquid fuel
4 into the combustion space 8. In addition, pilot fuel 6 1s
introduced into the cone cavity, for initiating or stabilizing the
combustion for example. Air for shielding 5 1s mtroduced
between the pilot fuel 6 and the liquid fuel 4 1 order to
prevent premature mixing of liquid fuel 4 and pilot fuel 6 and
thus premature 1gnition of the fuels.

The liquid fuel 4 1njected through the jet pipe 2 forms a
conical fuel column which is surrounded by the rotating com-
bustion air 12 mixed with premix fuel 3. The strength of the
rotation 1s dependent on the design of the cone angle and the
number and width of the air inlet slots 11. With appropnate
selection of these parameters, 1gnition of the fuel mixture
takes place at the exit of the burner 1, flame stabilization being,
brought about in the region of the burner mouth 13 by virtue
of the formation of a backilow zone.

The fuel outlet openings 15 for the introduction of the
premix fuel 3 are provided at the edges of the air inlet slots 11.
In order to achieve sullicient mixing of the premix fuel 3 with
the combustion air 12 over the entire width of the air inlet slot
11, a high pressure 1s necessary for the injection of the premix
tuel 3 1into the combustion air flow 12 tlowing in at high speed.
The injection takes place from one side of the air inlet slot 11.
Homogeneous mixing of the premix fuel with the combustion
air over the entire width of the air inlet slot 1s thus not
achieved, and optimum nitrogen emission values are there-
fore not obtained.

The fuel supplies 14, which are integrated in the part cone
bodies 7, are subjected to high thermal loads by virtue of the
contact with on the one hand cold fuel and on the other hand
hot combustion air, which can lead to these components hav-
ing a relatively short life. As the fuel supplies 14 and the fuel
outlet openings 15 are an integral part of the cast part cone
bodies 7, 1t 1s necessary to exchange the entire burner 1 when
another fuel 1s used. Moreover, the integration of the fuel
supplies 14 and the fuel outlet openings 15 into the cast part
cone bodies 7 1s technically complicated and expensive.

FIG. 3 shows a longitudinal cross section of a conical
burner 1 with the means provided centrally 1n the inflow
region ol the combustion air flow 12 for the injection of
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premix fuel 3 into the air inlet slots 11. FIG. 4 shows a
corresponding cross section along the line B-B of the burner
illustrated in FIG. 3. Reference 1s made below to the numbers
of both FIG. 3 and FIG. 4.

In contrast to the burner illustrated i1n FIG. 1 and FIG. 2, the
burner 1 1llustrated 1n FIG. 3 and FIG. 4 has tuel supplies 14

which are not part of the part cone body 7. They are embodied
as an independent component which 1s arranged centrally 1n
the inflow region of the combustion air flow 12. Furthermore,
tuel outlet openings 135 which introduce the premix fuel 3 into
the combustion air flow 12 are located on both sides of the fuel
supply 14 related to a cross-sectional plane at right angles to
the burner axis 10. The fuel outlet openings 15 have a circular
cross section. In other embodiments, the fuel outlet openings
can have oval or slit-shaped cross sections. The harmitul sub-
stance emission values, the flame backtlow behavior and the
flame stability can be influenced by appropriate selection of
the arrangement, size and number of the fuel outlet openings
15.

The fuel outlet openings 15 of a tangential air inlet slot 11
are supplied with premix fuel 3 via a common fuel supply 14.
The fuel supply 14 can be equipped with means 20 which
regulate the mass tlow of the fuel 1n order to adapt 1t to the
instantaneous operating conditions of the burner. The fuel
supply 14 1s arranged spatially 1n front of the air inlet slots 11,
that 1s 1n a region where the speed of the combustion air flow
12 1s lower than directly 1n the air inlet slots. Aerodynamic
losses and the pressure necessary for the injection of the
premix fuel 3 are thus reduced. Moreover, the fuel supplies 14
have a streamlined profile related to a cross-sectional plane at
right angles to the burner axis 10 in order to reduce the
pressure loss during inflow of the combustion air 12.

As the premix fuel 3 i1s introduced 1nto the combustion air
flow 12 centrally and on both sides of the fuel supply 14,
relatively homogeneous mixing of premix fuel 3 and com-
bustion air 12 1s brought about, which leads to combustion in
the burner 1 with low nitrogen emissions.

By virtue of the premix fuel supply being embodied as an
independent component, the entire burner 1 does not have to
be exchanged when another fuel 1s used, but only the compo-
nent for the premix fuel supply. It 1s moreover possible to
retrofit other burners with such a device. Furthermore, the
technical production of the cast part cone bodies 1s less com-
plicated as the integration of the fuel supplies 14 and the fuel
outlet opemings 15 into the cast part cone bodies 7 1s no longer
necessary. The thermal loading of the burner, or of the part
cone bodies, which arises in the burner mentioned 1n the prior
art owing to the different temperatures of on the one hand cold
tuel and on the other hand hot combustion air 1s reduced as
there 1s no longer direct contact with the fuel supply supply-
ing the cold fuel.

FIG. 5 shows a longitudinal cross section of a conical
burner 1 with two groups of fuel outlet openings 15.1, 15.2
which are distributed along two part regions 16, 17 of the
overall length of the tangential air inlet slot 11. In this con-

nection, FIG. 6 illustrates two cross sections along the lines
C-C and D-D of the burner 1 illustrated in FIG. 5. Reference

1s made below to the numbers of both FIG. 5 and FIG. 6.
The fuel supply illustrated here of the tangential air inlet
slot 11 1s divided into two separate fuel supplies 14.1 and
14.2. In the first part region 16 of the overall length of the
tangential air inlet slot 11, premix fuel 3 supplied via the fuel
supply 14.2 1s mtroduced through the fuel outlet openings
15.2 into the combustion air flow 12. Similarly, 1n the second
part region 17 of the overall length of the air inlet slot 11,
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premix fuel 3 supplied via the fuel supply 14.1 1s introduced
via the fuel outlet openings 135.1 into the combustion air tlow

12.

Such stepped 1ntroduction of premix fuel 3 1nto the com-
bustion air flow 12 makes i1t possible to optimize adaptation of
the burner behavior during starting of the connected gas tur-
bine, for example, or during operation in different load
ranges. A supply of premix fuel 3 in separate part regions
along the burner axis 10 1s advantageous during starting of the
gas turbine, when the entire premix fuel supply 1s preferably
to take place 1n the upstream part region 16. During continued
running-up of the gas turbine to full load, the premix fuel
supply can be shifted stepwise or continuously to the down-
stream part region 17. In this connection, means 21 for regu-
lating the mass flow of the premix fuel 1in order to admut
premix fuel 3 to the fuel supplies 14.1, 14.2 independently of
one another and to regulate the mass flow of the premix fuel
3 inside a fuel supply 14.1, 14.2 prove especially advanta-
geous.

In particular, combustion oscillations which occur during
the change-over processes of a gas turbine and 1n turn lead to
pressure fluctuations which have a disruptive effect on the
operation of the gas turbine are counteracted with stepped
introduction of the premix fuel. It may even be possible to
dispense with the supply of pilot fuel for starting the gas
turbine or 1n low-load operation as mentioned in the descrip-
tion of FIGS. 1 and 2. It 1s furthermore conceivable to use dry
o1l 1n the operation of a burner according to this ivention.

FIG. 7 shows a longitudinal cross section of a cylindrical

UTC burner 1 (as United Technologies Corporation burners
are known; one of these UTC burers 1s disclosed in WO
93/172779, for example; WO 93/17279 1s hereby regarded as
included fully 1n the description) with a burner mouth 13 and
the means provided centrally 1n the inflow region of the com-
bustion air flow for the mjection of premix fuel 3 into the air
inlet slots 11. The means 18 for the injection of fuel into the
cavity ol the burner 1 are embodied as a conical body, the cone
t1p of which 1s aligned downstream and has a number of outlet
nozzles 19 for the pilot fuel 6 arranged 1n a ring on the cone
t1p.

Here as well, the burner 1 illustrated has fuel supplies 14
which are not part of the part cylinder bodies. They are
embodied as imndependent components which are arranged
centrally 1n the inflow region of the combustion air flow, that
1s 1n the air inlet slots 11. The fuel supplies 14 have fuel outlet
openings 15 which mtroduce the premix fuel 3 into the com-
bustion air flow. The fuel outlet openings 135 have a circular
cross section. Alternatively, the fuel outlet openings can also
have oval or slit-shaped cross sections.

The functioning of the 1llustrated means for the injection of
premix tuel 1n this UTC burner 1s similar to the functioning of
these means 1n the burner with conically designed cavity
illustrated 1n FIGS. 3 to 6. All the designs of the means for the
injection of premix fuel mentioned in the description of FIGS.
3 to 6 can likewise be applied to the UTC burner 1. It 1s
likewise the case that the different designs of the means for
the 1njection of premix fuel can be applied to burners which
have a tulip-shaped or cup-shaped cavity. Here as well, the
functioning of the means for the mjection of premix fuel 1s
similar to the functioning of these means in the burner with
conically designed cavity illustrated in FIGS. 3 to 6.

LIST OF REFERENCE NUMBERS

1 burner
2 jet pipe
3 premix fuel
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4 liquid tuel
5 air for shielding

6 pilot tuel

7 part cone body

8 cone cavity

9 longitudinal axis of symmetry of the part cone body

10 burner axis

11 air inlet slot

12 combustion air flow

13 burner mouth

14 fuel supply

14.1 first common fuel supply

14.2 second common fuel supply

15 fuel outlet opening

15.1 fuel outlet opening 1n the first part region

15.2 fuel outlet opening in the second part region

16 first part region of the overall length of the tangential air
inlet slot

17 second part region of the overall length of the tangential air
inlet slot

18 conical means for the injection of fuel into the cavity
19 outlet nozzle for pilot tuel

The mvention claimed 1s:

1. A burner for premix-type combustion comprising a cav-
ity which has at least one tangential air inlet slot for the supply
of a combustion air flow, means for the 1njection of fuel into
the cavity, and means for the injection of premix fuel into the
at least one air 1nlet slot which are provided centrally in the
inflow region of the combustion air flow, wherein the means
for the injection of premix fuel into the at least one air inlet
slot includes at least one fuel supply having a first side and a
second side and fuel outlet opemings on the first side and fuel
outlet openings on the second side, the premix fuel being
introduced 1nto the combustion air flow on the first and sec-
ond sides of the at least one fuel supply in a cross-sectional
plane at right angles to a burner axis; and the fuel outlet
openings are provided upstream of the air inlet slots relative to
a direction of the combustion air flow where a speed of the
combustion air flow 1s less than a speed of a combustion air
flow 1n the air inlet slots.

2. The burner as claimed 1n claim 1, wherein the cavity 1s
formed by at least two part cone bodies which complement
one another to form a body, which form a cone cavity and the
longitudinal axes of symmetry of which are offset radially 1n
relation to one another and enclose at least two tangential air
inlet slots for the supply of a combustion air tlow.

3. The burner as claimed 1n claim 1, wherein the cavity 1s
formed by at least two part cylinder bodies which comple-
ment one another to form a body, which form a cylinder cavity
and the longitudinal axes of symmetry of which are offset
radially 1n relation to one another and enclose at least two
tangential air inlet slots for the supply of a combustion air
tlow.

4. The burner as claimed 1n claam 1, wherein a mixing,
section for transferring a flow of a fuel mixture generated 1n
the cavity into a combustion chamber 1s arranged downstream
of the cavity.

5. The burner as claimed 1n claim 1, wherein the fuel outlet
openings have a common fuel supply provided along the
respective tangential air inlet slot.

6. The burner as claimed 1n claim 5, wherein the fuel outlet
openings are designed as a pair of slit nozzles extending
longitudinally over the entire length of the tuel supply.

7. The burner as claimed in claim 1, wherein the fuel outlet
openings have circular or oval cross sections.
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8. The burner as claimed 1n claim 1, wherein the fuel outlet
openings are distributed in pairs uniformly over the entire
length of the tangential air inlet slot.

9. The burner as claimed 1n claim 1, wherein the fuel outlet
openings are arranged 1n a grouped manner 1in such a way that
a {irst group of fuel outlet openings 1s distributed uniformly
over the entire length of the tangential air inlet slot and have
a first common fuel supply and wherein a second group of fuel
outlet openings are distributed along a partial region of the
overall length of the tangential air inlet slot and have at least
one second common fuel supply.

10. The burner as claimed in claim 9, wherein the fuel
outlet openings of two or more groups of fuel outlet openings
have different cross sections.

11. The burner as claimed in claim 1, wherein the fuel
outlet openings are arranged 1n a grouped manner 1n such a
way that a first group of fuel outlet openings are distributed
uniformly over a first part region of the overall length of the
tangential air inlet slot and have a first common fuel supply
and wherein at least one second group of fuel outlet openings
1s distributed along a turther part region of the overall length
of the tangential air inlet slot and have at least one second
common fuel supply.

12. The burner as claimed 1n claim 11, wherein the part
regions do not overlap.

13. The burner as claimed 1n claim 11, wherein the at least
two part regions overlap.

14. The burner as claimed 1n claim 11, comprising;

a regulator whereby a mass flow of the premix fuel 1s
regulated in order to admit fuel to the groups of fuel
outlet openings independently of one another.

15. The burner as claimed in claim 1, wherein the fuel
supplies have a streamlined profile related to a cross sectional
plane at rnight angles to the burner axis.

16. The burner as claimed 1n claim 1, comprising:

a regulator whereby the mass flow of the premix fuel 1s

regulated.

17. The burner as claimed in claim 1, wherein the means for
the 1njection of premix fuel into the at least one air inlet slot 1s
embodied as a standard component.

18. The burner as claimed in claim 17, wherein the standard
component are fastened to a burner.

19. The burner as claimed in claim 1, wherein the means for
the injection of fuel 1nto the cavity which 1s provided in the
region of the burner axis 1s embodied as a jet pipe which, in
addition to a central outlet nozzle for liquid fuel, has fuel
outlet openings for the supply of premix fuel 1n a part region
of the jet pipe along the burner axis remote from the end on a
combustion-space side with an associated fuel supply.

20. The burner as claimed in claim 1, wherein the means for
the injection of fuel into the cavity which is provided 1n the
region of the burner axis 1s embodied as a conical body, the
cone tip of which 1s aligned downstream and has an outlet
nozzle for fuel.

21. A method for operating a burner including a burner
axis, a cavity with at least one tangential air inlet slot, means
for injection of fuel into the cavity and means for injection of
premix fuel 1into the at least one air inlet slot including fuel
outlet openings arranged on a first side and a second side of at
least one tuel supply, the method comprising;:

injecting fuel into the cavity inthe region of the burner axis;

supplying combustion air via the at least one air inlet slot;

injecting premix fuel into the combustion air upstream of
the air inlet slots relative to a direction of a combustion
air flow via the fuel outlet openings arranged on the first
and second side of the at least one fuel supply 1n a
cross-sectional plane at right angles to the burner axis
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the premix fuel being injected where a speed of the
combustion air flow 1s less than a speed of a combustion

air tlow 1n the air inlet slots.
22. The method as claimed in claim 21, wherein the means
tor the 1njection of fuel into the cavity which 1s provided 1n the
region of the burner axis 1s a jet pipe, and introduces liquid

tuel through a central outlet nozzle, and introduces premix
tuel via a part region of the jet pipe along the burner axis
remote from the end on the combustion-space side.

23. The method as claimed 1n claim 21, wherein a gaseous
tuel 1s introduced 1nto the combustion air flow via the fuel
outlet openings 1n a cross-sectional plane at right angles to the
burner axis.

24. The method as claimed 1n claim 21, wherein the premix
tuel 1s mtroduced uniformly over the entire length of the
tangential air inlet slot.

5

10

12

25. The method as claimed 1n claim 21 wherein the premix
tuel 1s introduced separately via at least two part regions of
the overall length of the tangential air inlet slot.

26. The method as claimed 1n claim 25, wherein a supply of
the premix fuel to the fuel outlet openings of the part regions
1s carried out independently of one another.

277. The method as claimed 1n claim 26, wherein supply of
the premix fuel to the fuel outlet openings of the part regions
1s carried out load-dependently.

28. The method as claimed 1n claim 21, wherein a supply of
the premix fuel to individual fuel outlet openings 1s carried
out adjustably.
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